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‘Main Focus on Improved
Postcrash Fire
Survivability

* Improved Fire Test
Criteria for Interior
Materials
— Concern with Flammability,

Smoke and Toxicity

* |mportance of Full-Scale

Fire Tests

* Major Cabin Water Spray
Program




| * Full-Scale Fire Test Facility

- Fusela eTest Articles

Control Room-




) Full-Scale Fire Test Results
. |/' (Importance of Flashover)
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l ) Low Heat Release Panel
- Effectiveness
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: Effect of Composite Panel Design on
- C'13 eSIt T Fractional Effective Doses (C-133)
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CABIN WATER SPRAY RESULTS (707)
EXTERNAL FUEL FIRE/FUSELAGE OPENING/WIND
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i ) Past R&D Regulatory Products
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'+ Seat Cushion Fire Blocking Layers

 Low Heat/Smoke Release Panels

* Floor Proximity Lighting

* Heat Resistant Evacuation Slides

* Fire Resistant Flight Data/Voice Recorders
« Burnthrough Resistant Cargo Liners

« Halon 1211 Extinguishers

« “Combi” Fire Protection



ain Focus on Hidden In-

Flight Fires and Fuel Tank
Explosions

Drivers:
— Accidents

— Incidents

— NTSB and TSB
Recommendations

— Ban on Halon Production

— Cargo Detector False
Alarms

— Aviation Safety Research
Act of 1988

ValuJet Airlines
Douglas' DC-9-32; May 11, 1996

Trans World Airlines
Boeing B747-131; July-17,71996




Schematic of On-Board Inert Gas Generation System (OBIGGS)
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Inerting
Requirements

»|gnition tests
conducted at the
FAA to determine
the Limiting Oxygen
Content (LOC)

« Controlled parameters:
— Pressure (altitude)

Oxygen Concentration (Vol %)
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1 Thermal Acoustic Insulation
Flammabilit

Schematic of Radiant Panel Burnthrough Test Apparatus
Test Apparatus

| o |Chimney Thermocouple
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Fire Extinguishment




Cargo Compartment

Engine Nacelle
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Cargo Fire Detection
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DOT/FAAIAR-03/34 Comparison of Actual and DOT/FAA/AR-03/43 Computational Fluid Dynamics
Offcs o Aviaon Reseacn Simulated Smoke for the Glcnof Aveaon Saasacn Code for Smoke Transport During
' Certification of Smoke Detectors an Aircraft Cargo Compartment
in Aircraft Cargo Compartments Fire: Transport Solver, Graphical

User Interface, and Preliminary
Baseline Validation

November 2003 October 2003

Final Report Final Report

This document is available to the U.S. public This document is available to the U.S. public
through the National Technical Information throu_gh the Nauona_l Techmca_l Ipf_ormal[on
Service (NTIS), Springfield, Virginia 22161, Service (NTIS), Springfield, Virginia 22161.
U.S. Department of Transportation U.S. Dep of Ti

Federal Aviation Adminirstration

Federal Aviation Administration




Oxygen Cylinder/Generator
Protection

Oxygen-Fed Fire Test Oven Test on Generator
Fire Load Distributed Randomly Gas Analysis Ports '
(@r, 37",51 from floor)
Thermocouples (26) !
Oxygen Bottle @1850 psi \
(5 sec discharge, 18 Ib)

Shredded-P per-Fillcd\[ I
Cardboard Boxes (20) Ll ot I
Dummy Bottle . Halon 1301

Hot-Wire torsg@ To Gas Analyzers
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Primary Lithium Batterie
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Lithium Battery Fire Pressure Rise

m) Lithium Battery Cargo Fire Hazards
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Aircraft Accident Investigation

Thai International 737 China Northern DC-Q
March 3, 2001: Bangkok ay 2, 2002; Dalian, China
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MATERIALS COST AND FIRE SAFETY
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ISchematic of On-Board Inert Gas
Generation System (OBIGGS)

Filter Captures Dust/Oil
Contaminants

Heat Exchanger
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FAA 0, & Total Hydrocarbon
NASA 747 Shuttle Carrying Aircraft Instrumentation

MASA Dryden Flight Research Center Photo Collection
hitp:/twww dfrc.nasa, govigalleryiphotolfindesx, html
MASA Photo: EC9B-44740-4 Date: September 1998  Photo by: Carla Thomas

Shuttle Atlantis Returning to Kennedy Space Center after 10 Month Refurbishment



[ Air Tran DC-9, 8/8/00 ] [American MD-80, 11/29/00]




.1 Composite Aircraft Fire Safety




Very Large Transport Aircraft (VLTA)
Fire Safet

b
d ; T e
A
L 3

Jes”

i
i




Flow 7]

B
Combusta | Il

Pyrolysis-Combustion
Flow Calorimetry

Exhaust

Polymer Solfd

Flaming
Combustion

Sample

Supporting Sciences l

Heat Release Capacity (J/g-K)

MATERIALS COST AND FIRE SAFETY

1000 f

100 f

10:'

PE  PPO

P ®,BS

Epoxy, bNYLON 66 © Thermoset

® Thermoplasti

P

lyol arylate
Polysulfone
PES

(TEDLAR)

————————— Frf*i—.tp{ipﬁr =y FAR
i PEI™LcP ®PEK |

Phenolidg

\j

PPSF “PAI
* o
(KAPTON) Pl

.

Thermoplastic

—————————— +—— —— = — = = FAA
Chloral + ~
HA

Chloral
Thermoset

- “Truckload price for unfilled,

natural resin as of 9/98

Z

25.853(a-1)

Research
Goal

0.1

1 10
Materials Cost($/Ib)

100

Advanced Polymers

1000



Groups

) International Material Fire

Tests &

' Systems Working Groups

www.fire.tc.faa.gov

= T & | he Federal Aviation Administration

Flre Scfety BI’O F‘ICh Reports | Handbook | Conference | Information | Search | Tech Center

What's New

bote e erorron

79004 Addgd presentations, minutes and attendee list from the July
meeting.

Systems: Fuel Tank Protection: Downloads Updated Fuel Air Ratio Calculator.

Aoded PDF versions for larger presentations from the June
meeting.

Iaterials
7904
7504 Systems

Systems: Fuel Tank Protection; Fuel Tank

71304 Flammailty Updated the Flammahility Section

7204 Systems ig::;reserﬂaﬁons, minutes and attendee list from the June
7304 Reports Added report DOTF SAJAR-04/26.

Ti504 Reports Acded report DOTF SAJAR-03158.

TiEmd ﬁy:ttiengs: Fuel Tank Protection: Fuel Tank Updated the Inerting Section

Gr29i04 Reports Added report DOTFALTN-04521 .

Gi3m4 Handbook Updated Appendix G

5124004 Iaterials Agenda for July meeting posted.

S24104 Reports Acided report DOTF SAJAR-THO4/4 .

SM 304 Systems Agends for June meeting posted.

S04 g:’:;::‘d;;ﬁ:' LR RroiECton: Added nev presertation.

4026004 Materials Fixed registration link; now points to correct file,
4026504 Reports Added report DOTFALIAR-04 .

4019004 Iaterials Attendee list from March meeting posted.

417104 Iaterials Aoided July meeting info and registration form.
3124004 Materials: Burnthrough Aoided minutes from the Task Group Meeting
F24004 Handbook Updated Appendix G

2204 Materials July meeting dates and location posted,

340004 Iaterials Acded presentations & minutes from March meeting.
31504 Systems: Fuel Tank Protection: Dowenloads  Updated link for Fuel Tank Inerting Model, Open use version 1b
219104 Reports Acded report DOTF &AJAR-350M9.

All Mon-I.S. citizens who WISh to visit the 'William J. Hughes
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Just Released

Final Rule:

Improved Flammability Standards for
Thermal/Acoustic Insulation Materials
Used in Transport Category Airplanes

Click here for the POF file,

New Announcements

The Fourth Triennial International Fire &

Cabin Safety Research Conference will be

held November 15-18, 2004, in Lishon, Portugal.
Click here for information.

Conference Program Now Available

Highlights

1997 Highlights
1993 Highlights
1999 Highlights

F.X Gat Acrobat]|
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